Introduction: dual contraception, the use of non-barrier contraceptive method in combination with condoms, is an effective strategy in the elimination of mother-to-child transmission (eMTCT) of human immunodeficiency virus (HIV) and the achievement of zero new HIV infections. Despite its effectiveness, dual contraception use among HIV-infected women in Kenya remains low. We identified factors associated with dual contraceptive uptake in Bungoma County, Kenya. Methods: this was a facility-based cross-sectional study in eight hospitals in Bungoma County. We interviewed women using structured questionnaires. We calculated descriptive statistics about the womens' baseline characteristics, examined the association between dual contraceptive use and other factors by calculating Odds Ratios (OR) and 95% Confidence Intervals (CI) and performed logistic regression. Results: we recruited 283 HIV-infected women.Among all enrolled women, 190 (67.1%) were aware of dual method and only 109 (38.5%) used dual contraception. The preferred dual pattern was male condom plus injectable contraceptive used by 53.2% of women (58/109). Among the 174 women who did not use dual contraception, 86 (49.4%) preferred using male condoms alone for contraception. Women were more likely to use dual contraception method if they were aware of dual contraception (AOR 12.2, 95% CI 4.7 -31.7), used non-barrier contraceptives (AOR 9.8 95%; CI 4.5 -21.3) and had disclosed their HIV status (AOR 7.1 95% CI 2.8 -18.2) compared to those who did not. Conclusion: dual contraceptive prevalence was low. Advocacy on dual contraception as an approach to preventing vertical transmission of HIV should be escalated in order to improve its uptake.
Introduction
Dual contraception is a cost-effective strategy for elimination of motherto-child transmission (eMTCT) of human immunodeficiency virus (HIV) and preventing maternal morbidity and mortality due to unintended pregnancies [1, 2] . Dual contraception is the simultaneous prevention of sexually transmitted infection (STIs) and unintended pregnancy through use of non-barrier contraceptive methods such as hormonal contraceptives or intra-uterine devices in combination with male or female condoms [1, 2] . Dual methods can be offered in all HIV care settings or through active referral to Family Planning (FP) clinics. In 2013, there were 1.5 million (25%) women living with HIV globally who had given birth [3] . Unintended pregnancies accounted for 21.3% of new paediatric HIV infections [3, 4] . Of the 240,000 children who acquired HIV through mother-to-child transmission (MTCT), 90% were from Sub-saharan Africa of whom 20% were from Kenya [4, 5] . Unintended pregnancies among HIV-infected women contribute to poor maternal outcomes and HIV infection in the newborn [1, 2] . Dual contraception effectively offers protection against STIs and HIV and prevents unintended pregnancies [1, 6] . However, no single method is 100% effective at preventing both unintended pregnancies and STIs.
Although dual protection can be achieved by consistent condom use alone, studies have observed that typical use of male condoms for contraception yields a one-year cumulative incidence of 15 -17% unintended pregnancies [7, 8] . Non-barrier contraceptive methods are effective at pregnancy prevention but not STI protection [8] . Although the World Health Organisation (WHO) recommends that HIV-infected women use dual contraception to ensure that their intended pregnancies are planned and to prevent occurrence of STIs [5, 9] , low frequency of dual contraception has been demonstrated in several studies [10] [11] [12] .
In many instances, HIV-infected women have an over-reliance on condoms, which don't offer effective contraception, especially when used inconsistently [13] [14] [15] [16] . Consistent and correct condom use is determined by both the male partner and the womens' ability to negotiate for safer sex [17] [18] [19] . Dual contraception is likely to occur if both partners are concerned about unintended pregnancy and HIV or STI [20] and whether the HIV-positive partner has disclosed his or her HIV status [17, 19] . The socio-ecological model illustrates that uptake of dual contraception among HIV-infected women is influenced by a complex interaction of many factors at individual, relational, community and structural levels [18, 21] . Studies have found an inverse association between age, education level and the likelihood of dual method [18, 21, 22] . While some studies have observed that women with higher than primary education had increased odds of dual contraceptive use [10, 18, 22] , another study found that women with tertiary education were less likely to practice dual contraception than those with primary education [23] . Elsewhere, dual contraceptive use has been reported among women who were educated and ± 35 years [6, 16, 24] . Relationship factors like communication between partners and partner approval can influence decisions on whether or not to continue dual method use [6, 23, 25] . In Kenya, dual contraception use is uncommon, as suggested from studies that have indicated that over-reliance on male condom, coupled with inconsistent use, has led to high levels of unintended pregnancies [26, 27] . In addition, Kenya has had a steady increase in pregnancy rates among HIV-infected mothers [28] . In 2013, an estimated 37,276 (49.6%) pregnancies occurred in known HIV-infected women, of whom 10% were from Bungoma County [28] . Although dual contraceptive options are available and accessible at all Kenyan public health facilities to all women, HIV-infected women still experienced unintended pregnancies and 11.8% of 69,815 HIV-infected women who attended Prevention of Mother To child Transmission (PMTCT) of HIV clinics acquired STIs in 2014 [29] . Therefore, we estimated prevalence and identified factors associated with dual contraceptive use among HIV-infected women in Bungoma county, Kenya.
Methods
We conducted across-sectional study among sexually active HIV-infected women aged 15-49 years who were attending follow-up clinics in eight sub-county health facilities in Bungoma County. Located in Western Kenya and bordering Uganda, Bungoma county is predominantly rural, with a 4.5% fertility rate andthe HIV prevalence was estimated to be 3.5% [29, 30] . In 2014 the number of people living with HIV was 36,065, of whom 16% were children and 4.7% were pregnant women [28, 30] . In 2013, the contraceptive prevalence rate was 38.5%, which is lower than the national prevalence of 46% [31, 32] .
Sample size determination, sampling and participant recruitment
We estimated a sample size of 283 women would be required using Cochrane's formula for a single proportion and estimatingthe proportion of HIV-infected women who used dual contraception was 24.3% [27] , assuming a 95% confidence interval and 5% level of significance. Sampling was done in two stages. First, each of the eight health facilities was allocated a sample size proportional to workload that was determined four months prior to study period. At each study site, we recruited eligible women through systematic random sampling using the daily registration list as a sampling frame. A woman was considered elligible if she was HIVinfected, sexually active, aged between 15-49 years, and a resident of Bungoma county. Sexual activity was ascertained by asking the potential participants if they had been sexually active in the last three months prior to the study. Each eligible client attending HIV clinics in the selected facilities during the study period was assigned a number from the frame. The first subject was selected randomly and then every 6th subject was included in the study till the required sample was obtained at each site. In instanceswhen the eligible candidate refused, the next eligible client on the list was approached.
Study variables
Dual contraceptive method was defined as use of primarily anon-barrier contraceptive method like hormonal or intrauterine contraceptive device (IUCD) together with male or female condom. The dependent variable was self-reported dual contraceptive use for three months preceeding the study. Independent variables included age, education, employment, marital status, dual contraceptive awareness, contraceptive practice, HIV status of partner, disclosure of HIV status and pregnancy intention. Information concerning STI was verified through individual patient files that provided record of clinical encounters.
We obtained written consent from the study participants who expressed willingness to participate in the study before the interviews. Parents or guardians who had accompanied subjects below 18 years were requested to provide written informed consent if the minor assented to participate in the study. Study approval was obtained from Kenyatta National Hospital (KNH) and University of Nairobi (UON) Ethical review committee (KNH-ERC/A/104). We also received permission to carry out the study from the County Director of Health in Bungoma.
Data collection, management and analysis
We conducted face-to-face interviews using a pretested structured questionnaire to collect information on socio-demographic variables, preferences and factors associated with dual contraception. The precoded responses were entered in MS-excel database, cleaned and analyzed using EPI info version 7. We determined current contraceptive method use based on respondents' answers to a question regarding "contraceptive method used at last intercourse in the past 3 months". We calculated the prevalence of dual contraceptive use and evaluated the association of demographic and reproductive factors with dual-method use. Descriptive statistics were presented as frequencies, proportions and means in univariate analysis.
The Pearson chi-square test was used to compare differences between groups. We considered a p-value of < 0.05 as statistically significant. We calculated odds ratios (OR) and 95% confidence intervals (CI) for the assessment of factors associated with dual contraceptive use. We used logistic regression model to calculate adjusted OR and 95% CI for the assessment of independent factors associated with dual contraceptive use using stepwise forward method in which factors that were found significant in the bivariate analysis at P value 0.1 were selected and included into the final model. 
The

Results
Sociodemographic profile of the participants
A total of 283 sexually active women were recruited into the study. Their mean age was 32 (±7) years, 73.5% (208/283) were married, out of whom 28.8% (60/208) were in polygamous relationships. More than half of the respondents reported 5-10 years as the age difference between their own age and their partner's age (Table 1) .
Fertility desires and intentions, unintended pregnancies and STIs
The median parity was 3 (range 0-11) and the median number of living children was 4 (range 1-10). More than three quarters (82.3%) of the respondents had either had an abortion or been pregnant after their HIV diagnosis. Even though 49.8% (141) of the respondents described their last pregnancy either as mis-timed or unintended, only 28.4% (40/141) were using condoms and 38.3% (54/141) reported no contraceptive use before their last pregnancy. Despite the fact that 58.0% (164/283) of the respondents reported not ever wanting a child, only 39.6% had ever discussed future child bearing intentions with their partners and 41.5% (68/164) were not using effective contraceptive methods for pregnancy prevention.
Prevalence, awareness and preference of dual contraceptive use
Dual contraceptive prevalence in this population was 38.5% (109/283) ( Table 2) . One hundred and thirty-six (71.6%) of the 190 respondents who were aware of dual methods reported that health providers were their main source of information. More than half (59.6%) of the 109 dual users were married women who were less than 35 years of age. The preferred dual pattern (53.2%) was male condom plus injectable contraceptive. Almost half (49.4%) of the women (86/174) who did not practice dual contraception used condoms only for prevention of pregnancy and STIs. Only 25.6% (30/117) of non-users of dual contraception who didn't use non-barrier contraceptives were aware of emergency contraception pills (E-Pill) for prevention of unintended pregnancy. Reasons for not using the dual contraceptive included non-disclosure of ones' HIV status 19 37 .3% had been shown how to use both male and female condoms and only 9.8% had ever used female condoms. Three quarters 73.4% (80/109) of those who practiced dual contraceptionbelonged to a support group that discussed the importance of dual method use.
Only half, (51.2%, 145/283) of the respondents had discussed dual contraceptive use with their sexual partners. Of the 138 respondents who had not discussed dual contaceptive use with their partners, lack of regular sexual partner (38.4%), uncooperative partner (29.7%) and non-disclosure of ones' HIV status (14.5%) were the main reasons for not discussing dual use with partner. STI transmission. The 38.5% prevalence of dual-contraceptive use among HIV-infected women in our study was higher compared to similar studies in Nigeria (27.2%), Uganda (3.5%) and India (23%) [1, 33, 34] , while a study in Zimbabwe reported a similar proportion (38%) of dual contraceptive use [35] . However our prevalence of dual method usewas lower than that reported among women in Ethiopia (59.9%), Nigeria (45%) and the United States of America (47%) [10, 36, 37] . The high dual contraceptive prevalence in Ibadan, Nigeria may have been as a result of vigorous campaigns to scale-up dual contraception use by involving service providers and change in dual-protection counseling [36] . The high prevalence in USA could be due to high quality and strong integration of Sexual Reproductive Health (SRH) services withHIV services [37] . In Ethiopia, high uptake of could have been due to high injectables and condom use rates, with health provider advice being the main reason for dual method use [10] . Knowledge about dual contraception as a means of safer sex and birth control was strongly associated with dual method use in our study. Information on dual contraception was obtained during interactions with health providers and peer counsellors or mentormothers at PMTCT clinic visits and support groups. Similar findings were reported in South Africa, where knowledge about condoms was associated with condom use [38] and Nigeria, where dual contraceptive use was determined by the level of awareness on dual method. However, other studies have reported thatsocio-cultural factors influenced whether or not HIV-infected women would practice dual contraception despite being aware of the importance of dual contraception [39, 40] .
HIV status disclosure, knowledge of partner HIV serostatus and history of STIs
In this study, those women who were ever married were more likely to use dual methods. This might be because married partners find it easier to discuss issues regarding contraception than unmarried partners. Partner disapproval and non-discussion with partner were among the reasons for non-use of dual methods. Moreover, half of the dual method users belonged to a psychosocial support group where dual method use was highly advocated. Hence, there is evidence that women do not make decisions to use contraceptives unilaterally, but in consultation with their social networks who influence dual contraceptive use [41, 42] .
Use non-barriercontraceptiveswas associated with dual method use and the most preferred dual combination was injectable contraceptives andmale condoms. This might be because more than half of the respondents were using hormonal contraceptives before their HIV diagnosis, making it easy to incorporate condom use in their sexual life. A study in India documented that nonuse of modern contraceptives with increased focus on condoms alone resulted in low uptake of dual method use [15] . Other similar studies show a higher hormonal contraceptive uptake among HIV-infected women on dual methods [42, 43] . We suspect that since non-barrier methods are mainly women controlled, this may be the reason for high dual method use. However, other studies reported decrease in condom use among women who used modern contraceptives [18, 44] .
Our study found that disclosure of one's HIV status to a sexual partner was associated with dual method use. Disclosure likely facilitates open communication between partners in relation to HIV infection statussuch that both parties understand the importance of consistent dual contraceptive use and support each other in their efforts to prevent transmission or reinfection of HIV. Our finding was similar to findings from India and Zambia [15, 34, 44] . However, HIV status disclosure to regular partners was not associated with contraceptive use in Ethiopia [10] .
This study revealed that even though many HIV-infected women do not desire future pregnancy, they still did not practice dual contraception as a means of safer sex and birth control. Similarly, a study in Uganda showed that women who didn´t disclose their HIV status to sexual partners and women who didn´t discuss on fertility issues were less likely to use contraceptives [45] . Psychosocial factors, like ability to negotiate for safe sex and discussion with sexual partner on dual use and pregnancy intentions can influence utilization of contraceptive methods.
This study has several limitations. Our study was cross-sectional in nature and thus could not allow us to determine causality, since contraceptive use and HIV status were assessed at the same point in time. The study also relied heavily on self-reported perceptions and behavior, which could result in over reporting of dual method use because of pressure from health care providers and social networks to practice safer sex and birth control increasing risk of social desirability bias.
were unaware. Women who received HIV and FP counselling in PMTCT clinics were more likely to use dual contraception than those counselled elsewhere (OR, 3.5; 95% CI, 1.7 -7.3). Women who were counselled on all FP methods had 13.4 greater odds of dual contraceptive use (OR, 13.4, 95% CI, 4.7 -38.4) than those counselled on some FP methods. Women who belonged to a psychosocial support group were more likely to use dual contraception (OR 2.0, 95% CI, 1.3 -3.3) and those who usednonbarrier contraceptive methods had 14.6 greater odds of dual contraceptive use (OR, 14.6, 95% CI, 6.8 -28.7) ( Table 3) . In multivariable analyses, knowledge of dual contraception as a form of pregnancy prevention and safer sex was associated with dual use (adjusted odds ratio (AOR), 12.2 95% CI, 4.7 -31.7). Use of non-barrier contraceptives (AOR 9.8, 95% CI 4.5 -21.3) and disclosure of one's HIV status to a sexual partner (AOR 7.1, 95% CI, 2.8 -18.2 ) were independently associated with dual contraceptive use (Table 4) .
Discussion
Dual contraceptive use among HIV-infected women in Bungoma County, Kenya was associated with having knowledge on dual contraception, using non-barrier contraceptives and disclosing one's HIV status to a sexual partner. Half of the respondents attending PMTCT clinics had been 
Conclusion
We found low prevalence of dual contraceptive use in a rural county in Kenya with high HIV prevalence. Knowledge on dual contraceptive, non-barrier contraceptive use and disclosure of ones' HIV status to a sexual partner were key factors associated with dual method uptake. Social networks might also play a vital role in determining use or nonuse of dual methods. We recommend health care providers to further embrace provider-initiated counseling approaches in order to introduce dual contraceptive use to all couples during post-test counselling whether they are seroconcordant or serodiscordant. In addition, we advocate for voluntary counselling and testing for all partners in polygamous relationships. Messages regarding the importance of dual contraception for STI and pregnancy prevention should be reinforced in both PMTCT and Comprehensive Care Clinics throughout the course of HIV care. Women who use condoms alone should be advised to access emergency contraception. Documentation of dual-protection practice within health management information systems will help on policy implementation regarding dual method use.
What is known about this topic
• Dual contraception is the best strategy for preventing unintended pregnancy and HIV /STI among women living with HIV; •
The prevalence of dual method use varies significantly from different populations; • Dual contraception can be achieved by consisted use of highly effective pregnancy prevention method (Modern contraceptives) and male or female condom.
What this study adds
• Dual method use is high among women attending PMTCT clinics compared to those those attending Comprehensive Care Centres (CCC); • Women who use condoms alone are not aware of emergency contraceptives as a method of pregnancy prevention; • Majority of the women in polygamous relationships aren't aware of the HIV status of their co-wives.
